Excitotoxic models for neurodegenerative disorders.
In recent years, considerable interest has been shown in the neurotoxin properties of excitatory amino acids and their possible relevance for the study of human neurodegenerative disorders. The term "excitotoxin" has been coined for a family of acidic amino acids which are neuroexcitants and produce a characteristic type of "axon-sparing" neuronal lesion. Intracerebral infusions of kainic and ibotenic acids, the two most commonly used excitotoxins, result in a morphological and biochemical picture in experimental animals which resembles that observed in the brains of Huntington's disease and epilepsy victims. The emergence of such animal models for neurodegenerative disorders has led to the hypothesis that endogenous excitotoxins may exist which are linked to the pathogenesis of human diseases. The most promising candidate discovered so far is quinolinic acid, a hepatic tryptophan metabolite which has recently also been found to occur in brain tissue. The particular excitotoxic properties of quinolinic acid warrant a thorough investigation of its metabolic and synaptic disposition in normal and abnormal brain function. While little is known about the mechanisms by which excitotoxins cause selective neuronal death, most current speculations propose the participation of specific synaptic receptors for acidic amino acids. The recent development of selective antagonists of such receptors has aided in the elucidation of excitotoxic mechanisms. Although a biochemical link between endogenous excitotoxins and human neurodegenerative disorders remains elusive at present, pharmacological blockade of excitotoxicity may constitute a novel therapeutic strategy for the treatment of these disease states.